Strengthening of the lower uterine segment and formation of a "closing apparatus"
Introduction
Over the past 10 years in the Russian Federation up to 15 thousand first time cases of cervical cancer (CC) have been recorded annually, which is about 7% of the total number of cancer patients. Cervical cancer is most often diagnosed in women aged 40-60 years old, while in recent years there has been a negative trend -an increase in the incidence of women of the reproductive age with an annual growth rate of 2-7%, a similar trend continuing in the Siberian region [1, 2] . In this connection, new medical technologies of treating cervical cancer in women of the childbearing age are currently being actively developed, as evidenced by numerous publications in the world literature [3] .
Nowadays, one of the priorities of modern oncology is conserving treatment [4, 5, 6 ]. According to FIGO data, in CC patients with cervical tumour dissemination process of more than 3mm, the process is considered invasive, and in such cases the treatment is conducted by aggressive methods.
At early stages of cervical cancer (IB1 and IIA stages with the size of the tumour equal to less than 4cm) the prognosis is favourable [7, 8] . In treatment of invasive cervical cancer, until recently, the classical methods were the surgical and the combined methods at all stages of the disease. Surgical treatment implies performing the Wertheim operation and, if combined treatment is necessary, applying radiation therapy. Naturally, holding these therapies is accompanied by the loss of fertility [9] . At present, the conservative operation of radical trachelectomy for treatment of patients with cervical cancer of IA2-IB2 stages is developed and widely implemented (FIGO) [10, 11] .
The origins of organ-preserving treatment of invasive cervix cancer are commonly considered to date back to 1950s, when the Romanian surgeon E. Aburel was the first to publish an article in a Romanian magazine that expressed the idea of the possibility to conduct extended abdominal trachelectomy in cases of in situ cancer and microinvasive cervical cancer [12] .
At the beginning of the XXI century gynaecological oncologists took an interest in extended trachelectomy performed by the transabdominal access again, and the undisputed leaders of this trend have been a group of authors from Hungary, the Page 382 DOI 10.18502/kms.v2i1.823
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UK and the USA [13, 14] . Performing the surgery in this way provides a more radical removal of the vaginal cuff, paracervical and paravaginal fibre, especially in the case of the uterine vessels ligation in the place of their discharge from the internal iliac vessels and, in fact, it is comparable to extended hysterectomy [15, 16] . In addition, the implementation of expanded trachelectomy with an application of the abdominal access is also possible for larger tumours -even up to 6cm at IA2-IB2 stages (FIGO) [17] . Carrying organ-preserving treatment in patients with cervical cancer of IB1, and in some cases, IV2 and IIA stages, (selection criteria -tumour size of less than 4cm, no signs of metastasis) is possible in the amount of radical trachelectomy [18] . The amount of tissue removed during the operation is similar to the Wertheim operation, but the body of the uterus and the appendages are preserved. Currently, the oncological effectiveness is proved and the data on a successful pregnancy and delivery after radical trachelectomy are available [19] .
As for the histological tumour type, according to the results of the investigations, the incidence of cervical cancer progression as in squamous cell carcinoma and adenocarcinoma has no statistical differences [19] .
Currently, various modifications of trachelectomy surgery are considered. In the first place, they are the imposition of a reanastomosis of the uterine arteries in order to improve the uterine blood supply and to improve the conditions for the implantation of the ovum, as well as the formation of the uterine-placental complex and the gestation period [5] .
One of the important and unresolved issues is the need to strengthen the lower uterine segment and the formation of a "closing apparatus" for carrying a subsequent pregnancy in the absence of the cervix. The closing function failure of the uterus isthmus (isthmus-cervical incompetence) can lead to mechanical lowering and a prolapse of the fetal bladder, which creates conditions for an infection. Moreover, there is a possibility of the fetal bladder interference into the anastomosis area, which contributes to a further expansion and a growing threat of termination of pregnancy, as well as development of the utero-vaginal anastomosis dehiscence. Currently, at the initial stages of pregnancy in healthy women in the case of cervical incompetence the common method of imposing a cerclage on the cervix is applied. Naturally, this operation is unfeasible in any versions in the case of cervical hysterectomy. For the category of patients with cervical cancer after radical trachelectomy the cerclage in the lower uterine segment is usually applied in the period from 8th to 17th week of pregnancy. At Page 383 DOI 10.18502/kms.v2i1.823
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Using any of the above mentioned materials in any case creates additional conditions for infection and therefore requires an antimicrobial therapy. It is also necessary to consider the possibility of adverse effects of drugs (antibacterial products) on the fetus. The most frequent complications resulting from surgical treatment of isthmus-cervical incompetence after trachelectomy with sutures include teething of the anastomosis tissue, occurrence of bedsores with further formation of fistulas, as well as transverse or circular gaps [7] .
In the available literature there are no sources which would represent sufficiently effective options for strengthening the lower uterine segment in order to form the uterine closing apparatus directly during radical abdominal trachelectomy. The aim of our study is to provide a method of forming the uterine closing apparatus in patients with cervical cancer after radical abdominal trachelectomy.
Materials and Methods
The During the surgical treatment in the amount of radical abdominal trachelectomy, after an imposition of the utero-vaginal anastomosis, the lower uterine segment was strengthened by a mesh of a superelasticTiNi thread (Fig. 1a, 1b) . The installation and fixation of the TiNi mesh was carried out with modelling it within the area between the lower uterine segment and the upper third of the vagina (Fig. 2a, 2b) . The fixation of the mesh was performed by putting four separate stitches along the perimeter. The important point is the ability of the superelasticTiNi mesh to follow the shape of any surface without pre-deformation, which in relation to the problem makes it possible to lock the utero-vaginal anastomosis directly in the operation, providing the necessary "closing" effect. The mesh of TiNi threads with a superelasticity effect is involved in all deformation processes of the surrounding tissue because it can repeatedly return to its original state providing flexibility and robust durability of the formed anastomosis, which is important in view of a planned pregnancy in such patients. What is more, the mesh implant does not interfere with the process of coalescence between the contiguous uterus and vesicovaginal fascia.
The selected thread thickness in the range of 0.08-0.1 mm is due, on the one hand, to the technological capabilities of manufacturing thin threads available today, and on the other hand, to the need to ensure sufficient elasticity of the mesh structure. At the diameter of the thread of more than 0.1 mm the implant elasticity is considered insufficient. Development of the technology of producing TiNi threads allows predicting transition to even thinner threads [6, 19] . 
